Genetic and experimental hypertension in the animal model-similarities and dissimilarities to the development of human hypertension.
In this article, we present the results we have obtained from experimental and genetic models of human essential hypertension, in order to investigate those findings relevant to understanding the time course and the mechanisms underlying the human disease. With experiments on the renal artery constriction in the conscious dog, we have shown that a kidney lesion can produce a form of hypertension not different, in the established phase, from the essential one and that the onset of this form follows a phasic pattern during which the initial stages are crucial for understanding the mechanisms leading to hypertension. We also consider a rat model (MHS) that spontaneously develops a form of hypertension very similar to the human disease. In this model, we have demonstrated by a kidney cross-transplantation experiment and functional studies that the kidney is responsible for the rise in blood pressure and that the organ dysfunction is probably due to a primary abnormality in ion handling of the cell membrane. This cellular alteration, detected both in MHS erythrocytes and in their kidney proximal tubular cells, should be the cause for the higher rate of kidney Na+ reabsorption observed in the MHS. Comparing this animal model with, at least, a subgroup of humans prone to develop hypertension or already hypertensive, it is possible to detect a series of similarities in the kidney function, hormonal pattern, and cellular function of the two species that allows us to argue that the MHS is a suitable model from which to draw conclusions relevant to the pathogenesis of essential hypertension in some humans.